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In This IssueIn Review: Linkers, More than Merely Flexible
PAGE 907
The majority of proteins consist of multiple domains, raising the question of how linkers efficiently transfer information
between sites that are on different domains. In this review, Ma et al. posit that successive conformational states along major
allosteric propagation pathways are pre-encoded in the linker sequence, whereby each state is encoded by the previous one.
The thresholds between these states, which are hierarchically populated, are lower, resulting in fast time scales, even for large
conformational changes. They further propose that evolution has optimized linker sequences and lengths for efficiency, which
might explain why mutations in linkers can affect protein function.Cysteine-Protease Activity Shut-Down in Plasmodium
PAGE 919
Cysteine proteases play major roles in the life-cycle of the malaria parasite Plasmodium. To protect
itself against destruction by its own proteases and by those of the host cell, Plasmodium produces
specific, tight-binding protease inhibitors. Here, Hansen et al. describe the X-ray crystal structure of
the inhibitory domain of the ‘‘inhibitor of cysteine proteases’’ (ICP) from P. berghei in complex with fal-
cipain-2, a blood-stage protease suggested to being an in vivo target of Plasmodium ICPs. The results
present a detailed picture of howPlasmodium shuts down cysteine proteases at timeswhen proteolytic
activity might be harmful for the parasite.Target Recognition Mechanism of Nova-1
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Nova proteins are neuron-specific alternative splicing factors and specifically target pre-mRNA YCAY motifs via three
K-homology (KH) domains. Here, Teplova et al. present the crystal structure of the first two KH domains (KH1/2) of Nova-1
bound to an RNA hairpin that reveals its unique mechanism of high-affinity binding site recognition. Additional NMR studies
establish that both KH domains bind tandem UCAYmotifs of the single-stranded RNA in solution. An antiparallel alignment of
KH1 and KH2 domains generates a scaffold that could facilitate target pre-mRNA looping upon Nova binding, which could
explain its role in splicing regulation.Structural Basis of NusA Autoinhibtion and RNA Binding
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Bacterial transcription ismediated by RNA polymerase (RNAP) andmodulated by proteins termed Nus factors. One particular
E. coli Nus factor, NusA, contains two acidic domains, AR1 and AR2, and AR2 regulates RNAP through interactions with its
a-subunit C-terminal domain (aCTD). Here, Schweimer et al. determined the solution conformation of the AR2:aCTDcomplex,
which shows that the RNAP-AR2 interface is identical to that able to recognize certain promoter elements. Furthermore, in
free NusA, its RNA binding domain is masked exactly by AR2. These results provide an explanation for NusA autoinhibition
and for its RNA binding upon interaction with RNAP aCTD.Predicting Protein-Protein Complex Structures
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Mukherjee and Zhang present a new threading recombination approach, COTH, to predict the structure of protein-protein
complexes from amino acid sequences. The protein complex sequences are first threaded through a representative structural
complex library to identify structural complex frameworks by sequence profile-profile alignments, assisted by multiple struc-
tural profiles and ab initio binding-site predictions. Monomer templates, obtained by single-chain threading from an indepen-
dent tertiary structural library, are then included into the multimeric template framework to construct the final complex
models. Testing of the algorithm on benchmark protein sets demonstrated a significant advantage over the conventional
homology modeling and rigid-body docking algorithms.Allosteric Protein Motion: Trade-Off in the Fight for Space
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Allosteric motion, whereby a conformational rearrangement at one location in a protein leads to some
further rearrangement at a different site located relatively far away on the same protein, is essential to
biological function at the molecular level in a variety of contexts. Here, England analyzes the
sequence-structure relationship in proteins through the lens of a theoretical model which reveals
that many allosteric motions in single protein domains result from a simple, rapidly computable
trade-off between different collective modes of hydrophobic burial that are competing for space in
the protein’s crowded interior.Structure 19, July 13, 2011 ª2011 Elsevier Ltd All rights reserved v
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One of the bottlenecks in electron crystallography is the collection of image data to directly
providing experimental phases to high resolution for the determination of structures. Here, Wise-
dchaisri and Gonen describe an approach to bypass this bottleneck by eliminating the need for
high-resolution imaging. Experimental phase information from low-resolution images and high-
resolution amplitude information from electron diffraction are used for the placement of helix frag-
ments, and the low-resolution phases were extended to high resolution using phases from thefragments. Using this approach, structures of three membrane proteins can be determined rapidly and accurately without
high-resolution image data.GDP/GTP Cycling Energetics Revealed by Arl8 Dynamics
PAGE 988
Arf-family small G proteins participate in many cellular functions via their characteristic GTP/GDP conformational cycles.
Here, Okamura et al. investigate the dynamics of the Arf-family protein Arl8 under various conditions by NMR relaxation spec-
troscopy. Their data indicate that when GDP is bound, the Arl8 core domain reversibly transitions between a typical GDP
conformation and another GTP-like conformation. They also found that the N-terminal helix and Mg2+, respectively, stabilize
theGDP andGTP-like conformations in a population-shift manner. Based on the dynamics of the conformational changes, the
Arl8 GTP/GDP cycle is described in terms of an energy diagram.RNA Binding of dsRBDs Involves Tetraloop Rearrangement
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Rnt1p, the major RNase III in S. cerevisiae, cleaves RNA substrates containing hairpins capped by A/uGNN tetraloops, using
its dsRBD to recognize their conserved fold. However, Rnt1p also cleaves a substrate capped by an AAGU tetraloop, which
adopts a different fold. The structure of Rnt1p dsRBD in complex with an AAGU-capped hairpin presented here by Wang
et al. reveals that the tetraloop undergoes a structural rearrangement upon binding to Rnt1p dsRBD to adopt a backbone
conformation that is essentially the same as the AGAA tetraloop and requires a conformational change in helix a1 of Rnt1p
dsRBD.Vaccinia Virus Evolution: From Icosahedral Ancestor to Brick Shape
PAGE 1011
Vaccinia virus (VACV), the smallpox vaccine, and prototype poxvirus has a unique ‘‘brick-shaped’’ virus structure, which
matures from an immature spherical precursor. VACV protein D13 forms a mechanical scaffold for the spherical particle
that is lost in the transition to the final brick-shaped virion. Here, Bahar et al. present the crystal structure of D13 that shows
that it contains a structural fold that is conserved with the capsid proteins of an icosahedral virus lineage. Structure-based
phylogenetic analysis confirms that VACV also belongs to this lineage and suggests that the morphogenesis of poxviruses
reflects their evolution from an ancient icosahedral ancestor.Binding and Bending of Autotransporter Adhesins
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Trimeric autotransporter adhesins (TAAs) are widespread surface proteins of Gram-negative bacteria
and are often involved in virulence-related functions. The structure of EibD, an immunoglobulin (Ig)-
binding TAA from certain E. coli strains, presented here by Leo et al. is the first TAA structure solved
that contains both a YadA-like head domain and complete coiled-coil stalk. Based on the Ig-binding
activities of the stalk, a model for Ig binding is proposed. The stalk also contains a novel b-minidomain
(the ‘‘saddle’’) and hydrophobic cavities of significant size, which are also present in other TAAs and
may be involved in bending.1 ª2011 Elsevier Ltd All rights reserved
